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CLAIMS 

1. J A metHod of controlling memory usage in a computer system having 
limited physical memory, wherein one or more application programs execute in 
conjunction with an operating systeni, comprising the following steps: 
setting a plurality of memory thresholds; 

at in creasingly critica l i^smory thresholds, wielding increasing operating 
system control over said one or m6re application programs to minimize memory 



usage. 
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2. A system as recited in claim 1, wherein the step of wielding 
increasing operating system control comprises the following steps: 

at a less critical memory threshold, interacting with at least one of the 
application programs to limit its use of memory;\ 

at a more critical memory threshold, terminating at least one of the 
application programs without allowing its further execution. 



3. A system as recited in claim 1, wherein the step of wielding 
increasing operating system control comprises the following step: 

prompting a user to designate at least one of the applications programs and 
then requesting it to close itself. 

4. A system as recited in claim 1, wherein theNstep of wielding 
increasing operating system control comprises the following step: 

prompting a user to designate at least one of the application^programs and 
then terminating it without allowing its further execution. 
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5. A system as recited in claim 1, wherein the step of wielding 
increasing operating system control comprises the following steps: 

at a first memory threshold, requesting at least one of the application 
programs to limit its use^of memory; 

at a second memory^threshold, requesting at least one of the application 
programs to close itself; 

at a third memory threshold, terminating at least one of the application 
programs without allowing its further execution. 

6. A system as recited im claim 1, wherein the step of wielding 
increasing operating system control comprises the following steps: 

at a first memory threshold, requesting at least one of the application 
programs to limit its use of memory; 

at a second memory threshold, prompting a user to designate at least one of 
the application programs and then requesting it to Uose itself; 

at a third memory threshold, prompting the user to designate at least one of 
the application programs and then terminating it Without allowing its further 
execution. 

7. A system as recited in claim 1, further comprising the following 
additional step: 

at one or more of the memory thresholds, reclaiming unused stack memory. 
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8. A system as recited in claim 1, further comprising the following 
additional step: 

at one or mote of the memory thresholds, discarding read-only memory . 

9. A computer-readable storage medium having computer-executable 
instructions for performingNhe steps recited in claim 1. 

(^^10^} A computer-readable storage medium having instructions for 
controlling memory usage in a computer system having limited physical memory, 
wherein one or more application programs execute in conjunction with an 
operating system, the instructions bein§ executable by the computer system to 
perform steps comprising: 

at a first memory usage threshold, revesting at least one of the application 
programs to close itself; 

at a second memory usage threshold tlfot is more critical than the first 
memory usage threshold, terminating at least one of the application programs 
without allowing its further execution. 

11. A computer-readable storage medium asVecited in claim 10, the 
instructions being executable to perform additional steps comprising: 

before performing the requesting step, prompting a us^r to select one of the 
application programs to be closed; 

before performing the terminating step, prompting the usW to select one of 
the application programs to be terminated. 
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12. \ A computer-readable storage medium as recited in claim 10, the 
instructions being executable to perform additional steps comprising: 

before performing the requesting step, requiring a user to select one of the 
application programs to be closed; 

before performing the terminating step, requiring the user to select one of 
the application programs to be terminated. 

13. A computer-readable storage medium as recited in claim 10, the 
instructions being executaWe to perform an additional step comprising: 

at a further memory threshold that is less critical than the first and second 
memory usage thresholds, requesting at least one of the application programs to 
limit its use of memory. \ 

14. A computer-readable storage medium as recited in claim 10, the 
instructions being executable to performyan additional step comprising: 

reclaiming unused stack memory\before requesting at least one of the 
application programs to close itself and before terminating at least one of the 
application programs. \ 

15. A computer-readable storage mediimi as recited in claim 10, the 
instructions being executable to perform an additionaWep comprising: 

discarding read-only memory before requesting at least one of the 
application programs to close itself and before terminating at least one of the 
application programs. \ 
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16. A\ computer-readable storage medium as recited in claim 10, the 
instructions being executable to perform additional steps comprising: 

reclaiming unused stack memory and discarding read-only memory before 
requesting at least We of the application programs to close itself and before 
terminating at least onte of the application programs. 

17. A method of Controlling memory usage in a computer system having 
limited physical memory, wherein one or more application programs execute in 
conjunction with an operating system, comprising the following steps: 

at a first memory usage threshold, requesting at least one of the application 
programs to limit its use of memory 

at a second memory usage threshold that is more critical than the first 
memory usage threshold, requesting at leas^ one of the application programs to 
close itself; 



at a third memory usage threshold that is more critical than the first and 

second memory usage thresholds, terminating ^t least one of the application 

( " — 

programs without allowing its further execution; 

reclaiming unused stack memory and discarding read-only memory before 

requesting at least one of the application programs\to close itself and before 

terminating at least one of the application programs. 



18. A method as recited in claim 17, whereih the reclaiming and 
discarding steps are performed at further memory usage thresholds that are set in 
relation to the second and third memory usage thresholds. 
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19. A method as recited in claim 17, wherein the reclaiming and 
discarding steps are performed at further memory usage thresholds that are set in 
relation to the first, second, and third memory usage thresholds. 

20. A method as recited in claim 17, further comprising the following 
additional steps: 

before performing the requiting step, prompting a user to select one of the 
application programs to be closed; 

before performing the terminating step, prompting the user to select one of 
the application programs to be terminal 

21. A method as recited in claim\^7, further comprising the following 
additional steps: 

before performing the requesting step, req^ring a user to select one of the 
application programs to be closed; 

before performing the terminating step, requiring the user to select one of 
the application programs to be terminated. 



22. A computer-readable storage medium having^ computer-executable 
instructions for performing the steps recited in claim 17. 

/ 23./ A computer system comprising: 
a processor; 

an operating system that is executable by the processor and tha\ utilizes the 
physical memory; 
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a virtual^ memory system that includes physical memory but does not 
include secondaryvstorage; 

one or more application programs that utilize the virtual memory system; 
wherein the operating system is configured to perform the following steps: 
monitoring physical memory usage; 

at increasingly critical physical memory us age thre sholds, wielding 
increasing control over sal^one or more application programs to minimize 
physical memory usage. ^ ' 



24. A computer system as recited in claim 23, wherein the step of 
wielding increasing control comprises the following steps: 

at a less critical memory threshold, \nteracting with at least one of the 
application programs to limit its use of memory! 

at a more critical memory threshold, terminating at least one of the 
application programs without allowing its further execution. 



25. A computer system as recited in claW 23, wherein the step of 
wielding increasing control comprises the following ste{ 

prompting a user to designate at least one of the ^plications programs and 
then requesting it to close itself. 

26. A computer system as recited in claim 23, \ylierein the step of 
wielding increasing control comprises the following step: 

prompting a user to designate at least one of the applications programs and 
then terminating it without allowing its further execution. 
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27. A computer system as recited in °claim 23, wherein the step of 
wielding increasing control comprises the following steps: 

at a first memory threshold, requesting at least one of the application 
programs to limit its use of memory; 

at a second memory threshold, requesting at least one of the application 
programs to close itself; \ 

at a third memory threshold, terminating at least one of the application 
programs without allowing its fiMier execution. 

28. A computer system asVecited in claim 23, wherein the step of 
wielding increasing control comprises thk following steps: 

at a first memory threshold, requesting at least one of the application 
programs to limit its use of memory; \ 

at a second memory threshold, prompting, a user to designate at least one of 
the application programs and then requesting it to\lose itself; 

at a third memory threshold, prompting the user to designate at least one of 
the application programs and then terminating it without allowing its further 
execution. \ 

29. A computer system as recited in claim 23, ^herein the operating 
system is further configured to perform the following additional step: 

at one or more of the memory thresholds, reclaiming unused stack memory. 
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30. A computer system as recited in claim 23, wherein the operating 
system is further configured to perform the following additional step: 

at one or more of the memory thresholds, discarding read-only memory. 

31. A computer system as recited in claim 23, wherein the step of 
wielding increasing cbntrol comprises the following steps: 

at a first memoiw threshold, requesting at least one of the application 
programs to limit its use ofi memory; 

at a second memory threshold, prompting a user to designate at least one of 
the application programs and men requesting it to close itself; 

at a third memory threshold, prompting the user to designate at least one of 
the application programs and then terminating it without allowing its further 
execution; \ 

before prompting the user, reclaming unused stack memory and discarding 
read-only memory. \ 

A method of controlling memorV usage in a computer system having 
limited physical memory, wherein one or more application programs execute in 
conjunction with an operating system, comprising: the following steps: 
monitoring memory usage; \ 

when memory usage is high, sending a message from the operating system 
to at least one of the application programs requesting^ the application program to 
minimize its current use of memory. \ 




Lee & Hayes. PLLC 



26 



050697 11 37 MSl~15WS.APP.DOC 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



33. A\ method as recited in claim 32, further comprising a step of 
sending the message to the application program when memory usage reaches a 
defined threshold. \ 

34. A method\as recited in claim 32, wherein the application programs 
have respective message loops, the method further comprising a step of sending 
the message to the. application program through its message loop. 

35. A method as recitedVi claim 32, wherein the application programs 
have respective message loops, the method further comprising a step of sending 
the message to a particular application Wogram that was least recently active. 

36. A computer-readable storage medium having computer-executable 
instructions for performing the steps recitedYti claim 32. 

A computer-readable storage medium having instructions for 
controlling memory usage in a computer systemWving limited physical memory, 
wherein one or more application programs execute in conjunction with an 
operating system, the instructions being executable by the computer system to 
perform steps comprising: \ 
monitoring memory usage; \ 

at a defined memory usage threshold, sending a ntessage from the operating 
system to at least one of the application programs requesting the application 
prdgram to minimize its current use of memory. \ 
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38. ^s^computer-readable storage medium as recited in claim 37, 
wherein the application programs have respective message loops, the instructions 
being executable to perform a further step of sending the message to the 
application program through its message loop. 

39. A computer-readable storage medium as recited in claim 37, 
wherein the application programs have respective message loops, the instructions 
being executable to perform a further step of sending the message to a particular 
application program that was least recently active. 

40. " An application program mat resides in a computer-readable memory 
for execution by a processor in conjunction with an operating system, the 
application program having a message loop that receives messages from an 
operating system, the application program being responsive to a particular 
message received through its message loop to minimize its current use of memory. 
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